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ABSTRACT 

Contains a brief description of research Abstract: Alternative medicine using herbs has been very popular in 
Indonesia in the last few decades. Takka plants contain secondary metabolite compounds that can be used as 
medicinal materials, it is necessary to administer drought stress. The purpose of this study is to study the 
morphological response of the takka plant (Tacca leontopetalooides L.) as a traditional medicine against 
drought stress. This research was carried out in the pilot garden of the Faculty of Agriculture, Khairun 
University, Ternate. It took place from June to April 2018. It was arranged in a split-plot using RAK with two 
factors and three replications, namely the first factor, genotype as the main plot, consisting of three 
populations namely G1: Gorango, G2: Gurua, G3: Bebsili. The second factor, media water content as 
subplots, which consists of four levels, namely K1: MWC 100%, K2: 75%, K3: 50%, K4 25%. Data were 
analyzed using the formula: Yijk = μ + ρk + αi + βj + (αβ) ij + Υik + εijk. The results showed that the 
treatment of drought stress at 100% and 75% water content had a significant effect on plant height, dry leaf 
weight, stem diameter, fresh tuber weight, dry tuber weight, tuber diameter. The treatment of drought stress at 
25% media moisture content had a significant effect on the number of tubers and the number of shoots 
(23.6%). 
Keywords: takka plant, drought stress, media water content 

 

I. INTRODUCTION  

Alternative medicine using herbs has become very popular 
in Indonesia in the last few decades. Takka plant is one of 
the plants that can be used as a medicinal ingredient [1, 2], 
containing secondary metabolites [3,4]. Secondary 
metabolites produced by plants in a certain amount in a 
gripping condition [5]. To increase secondary metabolites 
[6], it is necessary to administer drought stress. 

The takka plant is a seasonal plant that is drought resistant. 
[7] water scarcity is a severe environmental constraint for 
crop productivity [8]. Plants adapt to drought conditions by 
various physiological, biochemical, anatomic, and 
morphological changes, including transitions in gene 
expression, [9] plants adapt to drought. 

Trought is a climate phenomenon that can occur 
periodically in all climate zones [10], as a limiting factor 
for the accumulation of compatible osmotic plants [11], as 
the main limitation on crop yields and productivity 
throughout world [12], influencing plant growth and 
development [13]. 

The takka cultivation has not been done, because many 
people are not familiar with this plant. This plant grows in 
coastal areas and is understanding stands. Water 
availability is very dependent on rainfall intensity because 
the land in North Maluku is dry land and takka plants are 
allowed to grow wild without being cultivated. Therefore, 
research on providing water stress is important to obtain 
suitable growing environmental conditions. 

This study aims to evaluate the morphological response in 
three takka plants (Tacca leontopetaloides L.) as a 
medicinal plant against drought stress. 

II. MATERIALS AND METHODS 

A. experimental design   

This study was arranged in a split-plot using a randomized 
block design (RCBD) with two factors, i.e. The first factor, 
genotype as the main plot, which consists of three seeds, 
that is : G1: Gorango, G2: Gurua, G3: Bebsili. 

The second factor, media water content (MWC) as a 
subplot, which consists of four levels, i.e. K1: 100% water 
content, K2: 75% water content, K3: 50% water content,  

Advances in Engineering Research, volume 194

5th International Conference on Food, Agriculture and Natural Resources (FANRes 2019)

Copyright © 2020 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 121



K4: 25% water content. Thus, overall 12 treatment 
combinations were obtained. Each treatment was repeated 
three times so that there were 36 experimental units. Each 
experiment consisted of 8 seeds, so the number of seeds 
used was 288 takka seeds. The data obtained were 
analyzed by F test using the SAS (Statistical Analysis 
System) program and if it had a statistically significant 
effect (at α = 5%), further tests were conducted using 
Duncan Multiple Range Test (DMRT) 

The experimental design model used is as follows: (14) 
Yijk = µ + ρk +  αi + βj + (αβ)ij + Υik +  εijk           (1) 

B. Observation 
Observations will be made at the time of the start of 
drought stress treatment, namely when the seedlings are 
two months old and for subsequent observations carried out 
at intervals of two weeks until the seeds are ten months old. 
Observations were made on morphological responses 
which included plant height, leaf thickness, number of 
stomata, tuber wet weight, leaf dry weight, tuber dry 
weight, tuber diameter, stem diameter. 

III. RESULTS AND DISCUSSION 
Table 1 shows that the seed water content of each 
population, G2 (Gurua) population was higher at 8.54%, 
followed by G1 population (Gorango) at 8.23% and G3 
population (Bebsili) which had lower seed moisture content 
at 7.84 %. The seed germination capacity used in the study 
reached 100% for the Gurua and Gorango populations, 
while the Bebsili population had a germination capacity of 
80%. 

Table 1. Seed moisture content, germination rate and 
seedling height of the takka population (Tacca 
leontopetaloides L.) used in research 

Population Seed 
moisture 

content (%) 

Germinati
on(%) 

Seed 
height 
(cm) 

G1 (Gorango) 
G2 (Gurua) 
G3 (Bebsili) 

8.23 
8.54 
7.84 

100 
100 
80 

14 
15 
14 

A. Effect of treatment on observed variables 
Table 2. Recapitulation of various influences of media 
water content and genotype on the morphology of the 
takka plant (Tacca leontopetaloides L.) at the end of the 
observation 

Variable MWC Genotipe MWC x 
Genotipe 

Plant height 
Leaf thickness 
Rd diameter  
Dry leaf weight 
The number of tubers 
and shoots 
Tuber diameter  
Fresh tuber weight  
Dry tuber weight 

** 
** 
** 
** 
 

** 
** 
** 
** 

tn 
tn 
** 
** 

 
tn 
** 
** 
** 

tn 
tn 
** 
** 

 
tn 
** 
** 
** 

Explanation: * = real, ** = very real, tn = not real 

The observations showed that the water content of the 
media significantly affected plant height, leaf thickness, 
number of stomata, tuber wet weight, leaf dry weight, tuber 
dry weight, tuber diameter, stem diameter (Table 2). 

B. Effect of Water Stress on Growth of Takka 
Plants 

Morphological effects of plants observed were plant height, 
leaf thickness, number of stomata, leaf water content, tuber 
wet weight, tuber dry weight, tuber diameter, stem 
diameter, number of tubers and number of shoots. 

1) Plant height 
Plant height as a growth parameter can be seen from 

changes in environmental factors such as light and water. 
The effect of plant height is significantly affected by a 
single factor of drought stress. 

Table 3. Effect of media water content (MWC) on plant 
height (cm) takka at the end of the observation. 
               Treatment           Middle Value 

K1 (MWC 100%) 
K2 (MWC 75%) 
K3 (MWC 50%) 
K4 (MWC 25%) 

44,51 a 
40,97 b 
39,83 b 
33,9   c 

Explanation: Figures followed by the same letters are not significantly 
different at the 5% DMRT level 

 
Table 3 shows that the treatment of drought stress 

decreases the media water content from 100% to 75% has 
a very real effect. A decrease of 75% to 50% had no 
significant effect, while at the time of stressing 50% to 
25% had a very significant effect on plant growth. Plant 
height at 75% media water content decreased 10.64 cm, 
followed by 50% media water content that is 3.4 cm and 
the lowest 25% media water content around 17.81 cm. [15] 
that the height of corn plants decreases when given water 
stress treatment. The same thing was also done (16) that 
the decrease in media water content in drought also caused 
plant height to be lower by around 22.43%.   

The highest plant height was found in the treatment of 
100% water content, so that cell division, enlargement and 
elongation went well. Giving the treatment of 25% water 
content media has the lowest plant height, this causes the 
enlargement and elongation of cells inhibited. [17] that the 
height of lanang bambang seedlings decreased 
significantly with increasing water stress (KL 25%). One 
consequence of drought stress in plants is growth 
inhibition (8). 

2) Leaf thickness 
Increased leaf thickness is a form of plant growth. Leaf 
thickness response is strongly influenced by the interaction 
of media water content. The media water content of 100% 
was not significantly different from the media water 
content of 75%, 50% and 25%. However, the moisture 
content of the media is 25% thicker around 1.39 mm. 
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Table 4. Effect of media water content on leaf 
thickness (mm) of takka at the end of the observation. 
               Treatment           Middle Value 

K1 (MWC 100%) 
K2 (MWC 75%) 
K3 (MWC 50%) 
K4 (MWC 25%) 

1,03 
1,08 
1,15 
1,39 

Explanation: Figures followed by the same letters are not significantly 
different at the 5% DMRT level 

Decreasing the moisture content by 25% can increase leaf 
thickness, this is one of the structural defense mechanisms 
found in plants to maintain leaf water content. [7] 
Application of plant growth regulating leaves, both natural 
and synthetic, has been shown to be beneficial for 
increasing growth against various abiotic pressures. 
Drought stress inhibits the increase in hypocotyl length 
and fresh weight. 

3) Dry leaf weight 
The dry weight of the leaves is influenced by a single 

factor of media water content (Table 5). 

Table 5. Effect of media water content (MWC) on the 
dry weight (g) of takka plants at the end of the 
observation 
               Treatment             Middle Value 

K1 (MWC 100%) 
K2 (MWC 75%) 
K3 (MWC 50%) 
K4 (MWC 25%) 

47,45 
37,86 
36,83 
33,66 

Explanation: Figures followed by the same letters are not significantly 
different at the 5% DMRT level 

The results of table 5 analysis showed that the dry weight 
of the leaves treated by media water content was not 
significantly different, but a decrease in the media 
moisture content of 25% gave lower results than 100% 
media water content, followed by 50% and 75%. This is 
consistent with research conducted [18] that the 
application of drought stress at 40% field capacity gives a 
dry weight yield of around 10.26g. 
The treatment of drought stress levels is lower causing a 
decrease in dry weight. Lack of water decreases vegetative 
development and crop yields through leaves thereby 
reducing photosynthesis. 

4) Rod diameter 
The stem diameter of the takka plant did not have a 
significant effect on the water content of the media and 
genotype (Table 6). 
Table 6 shows that the treatment of a 25% decrease in 
water content gave a significant effect on stem diameter 
and was lower than the 50%, 75% and 100% media 
moisture content. In accordance with research [19] that 
lack of water will interfere with physiological and 
morphological activities, resulting in the cessation of 
growth. This is presumably due to the lack of water 

available to plants causing a decrease in the rate of 
photosynthesis which results in at least asimilat scattered 
throughout the plant. 

Table 6. Effect of media water content on stem 
diameter (mm) of takka plants at the end of the 
observation 
               Treatment   Middle Value 

K1 (MWC 100%) 
K2 (MWC 75%) 
K3 (MWC 50%) 
K4 (MWC 25%) 

2,69 
2,39 
2,06 
1,39 

Explanation: Figures followed by the same letters are not significantly 
different at the 5% DMRT level 

 
5) The number of tubers and shoots 
Takka plant has one leaf number, if the number of leaves is 
one, it indicates that the number of tubers in it is also one. 
The number of tubers and shoots of takka plants is 
influenced by a single factor of media water content (Table 
7). 

Table 7. Effect of media moisture content on the 
number of tubers and shoots of takka plants at 
the end of the observation 

               Treatment       Middle Value 
K1 (MWC 100%) 
K2 (MWC 75%) 
K3 (MWC 50%) 
K4 (MWC 25%) 

18     c 
18,2  c 
21,6  b 
23,6  a 

Explanation: Figures followed by the same letters are not significantly 
different at the 5% DMRT level 

The results of table 7 analysis show that the number of 
tubers and shoots is significantly affected by a single 
factor of drought stress. The decrease in the media 
moisture content of 25% has a very significant effect 
compared to giving media water content of 50%, 75% and 
100%. Giving 25% of media water content increases the 
number of tubers and shoots more (23.6) which is 
significantly different from the results obtained from 
giving 50% media water content. Obtained at 100% media 
water content treatment that is 18 which is not 
significantly different from 75% media water content 
treatment around 18.2. 

The results of the analysis showed that the number of 
tubers produced on takka plants was influenced by the 
number of shoots. [20] that the number of tubers produced 
is related to the number of shoots formed. Decrease in 
moisture content of the media by 25% results in a higher 
number of shoots and tubers, related to plant resistance in 
times of water shortages. [21] that giving a 20% moisture 
content increases the dry weight of roots compared to 
giving a 50% moisture content 

Provision of 100% media water content shows the lowest 
number of tubers and shoots, but has larger tuber and shoot 
sizes, this is presumably because the plants do not 
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experience stress so the photosynthesis process gets better. 
[22] that the leaves formed grow bigger and wider can 
increase the rate of photosynthesis. [23], the formation of 
tubers is seen from the swelling and enlargement of the 
tubers as a result of the process of cell division and 
enlargement of cells that function as new storage cells. 

6) Tuber diameter 
Table 8 shows that the effect of plant height was 
significantly affected by a single factor of drought stress. 

Table 8. Effect of media water content on tuber diameter 
(mm) of takka plants at the end of the 
observation 

               Treatment              Middle Value 
K1 (MWC 100%) 
K2 (MWC 75%) 
K3 (MWC 50%) 
K4 (MWC 25%) 

35.20 a 
30.82 b 
24.00 c 
16.69 d 

Explanation: Figures followed by the same letters are not significantly 
different at the 5% DMRT level 

Table 8 shows that the treatment of giving water content of 
100% media gives a larger diameter of the tubers and is 
very significantly different from the giving of water 
content of media 25%, 50% and 75%. The smallest 
diameter of the tuber is found in a 25% decrease in water 
content. [16] that applying drought stress to sweet potatoes 
can reduce the diameter of about 1.43 - 3.06 cm. This is 
presumably due to the lack of water available to plants 
causing a decrease in the rate of photosynthesis which 
results in at least asimilat scattered throughout the plant. 

That the administration of a 100ml concentration of 
biourine produced the highest tuber diameter (25.44 mm) 
[24], compared to the administration of a 50ml 
concentration of biourine producing the lowest diameter of 
21.03 mm, which was not significantly different from the 
B2 treatment (concentration of 50 ml), namely 21.24 mm.  

7) Fresh tuber weight 
Table 9 shows that the response of fresh tuber weights is 
influenced by a single factor of drought stress. 

Table 9. Effect of media water content on fresh tuber 
weight (g) of takka plants at the end of the observation 
               Treatment             Middle Value 

K1 (MWC 100%) 
K2 (MWC 75%) 
K3 (MWC 50%) 
K4 (MWC 25%) 

244.49 a 
164.99 b 
113,02 c 
105,28 d 

Explanation: Figures followed by the same letters are not significantly 
different at the 5% DMRT level 

The application of water stress to the weight of fresh 
tubers at 100% media water content has a very significant 
effect compared to 75%, 50% and 25% media water 
content, respectively. The weight of fresh tubers in media 

water content decreased 75% by about 79.5%. Decreased 
again when giving 50% media water content that is 
51.97%. The lowest decrease in media moisture content is 
found in the media moisture content of 25%, which is 
7.92%. The same thing was said [16] that the sweet 
potatoes that were given a drought stress could reduce the 
weight of dried sweet potatoes by around 70.35%. 

That plants experiencing stress will provide a small supply 
of water to the roots, so as to reduce the weight of sweet 
potatoes per plant, around 88.68% [8]. 
The fresh weight of plants is used to determine the ability 
of plants to absorb water. Water content in the soil and the 
ability of roots to absorb water greatly affect the amount of 
water absorbed by the roots 

8) Dry tuber weight 
Table 10 shows that the effect of plant height was 
significantly affected by a single factor of drought stress. 
 
Table 10. Effect of media moisture content on dry tuber 

weight (g) of takka plants at the end of the 
observation 

               Treatment             Middle Value 
K1 (MWC 100%) 
K2 (MWC 75%) 
K3 (MWC 50%) 
K4 (MWC 25%) 

177.70 a 
108.96 b 
 83.99 c 
 78.74 d 

Explanation: Figures followed by the same letters are not significantly 
different at the 5% DMRT level 

Decreased water content of the media from 100% to 75% 
and is very real when giving stress 50% to 25%. Plant 
height at 75% media water content decreased 10.64 cm, 
followed by 50% media water content which was 3.4cm 
and 25% media water content around 17.81 cm. 
Plant dry weight is a measure of weight that is often used 
to determine plant biomass. Dry weight is the weight of 
plants that have been eliminated by water drying [25]. 
 

IV. CONCLUSION 

Based on the above problems, a conclusion can be drawn, 
namely: The treatment of drought stress at 100% and 75% 
water content has a significant effect on the treatment of 
plant height, dry leaf weight, stem diameter, fresh tuber 
weight, dry tuber weight, tuber diameter. Provision of 25% 
media water content has a significant effect on the number 
of tubers and number of shoots (23.6), whereas in giving 
100% the lowest tuber count is around 18 but does not 
have a significant effect on fresh tuber weight and dry 
tuber weight. The treatment of drought stress did not have 
a significant effect on the interaction between genotype 
and media water content on parameters of plant height, 
leaf thickness, number of shoots and tubers. 
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